PA engagement is often assessed by mode, such as organised or non-organised activity; setting, such as a school or sports club; and type, such as playing tennis or walking for exercise. PA is also frequently subdivided into leisure time physical activity (LTPA) and activity achieved at work or during active transport. Measuring PA across these dimensions is challenging due to many factors including the complexity of the PA environment, participant reporting burden, and the combination of instruments and equipment required. Consequently, some areas are better researched than others. One area that has received less attention is activity achieved across different settings. 14 Public health interventions to increase PA can be broadly divided into those that reach the entire population and those that target specific settings or are aimed toward individuals with defined characteristics. Government strategies to support PA can include infrastructure provision, regulating environments to promote PA, means-tested rebates, advertising and targeted individualor group-level interventions. 15 The selected strategies present unique combinations of access, opportunity and the ability of government to influence PA as well as to make pragmatic decisions to maximise public health benefit. Therefore, understanding the amount of PA children undertake, and in which settings, is an important consideration in policy formation.
The Queensland Department of Health operates an ongoing preventive health risk factor surveillance system to inform the preventive health agenda. Data are collected Where children play most: physical activity levels of school children across four settings and policy implications by computer-assisted telephone interview (CATI) and two surveys are conducted annually -one for adults aged 18 years and older and one for children aged five through to 17 years. The adult survey was initiated in 2004 and the child survey was initiated in 2011. The primary objective of both surveys is to monitor trends across a range of behavioural risk factors such as obesity, nutrition, PA and sun exposure. In response to the need for additional material to develop population-level strategies to increase PA, a considerably larger proportion of the 2017 survey was allocated to collecting detailed information on the settings in which children were physically active.
The aim of this investigation was to use the expanded 2017 survey content to quantify the amount of PA children achieved across the settings of schools, sport and recreation clubs, active transport and free time. It also examined socioeconomic and household characteristics of children that have higher physical activity levels. Understanding the settings in which children of different socioeconomic backgrounds are active can inform future policy strategies aiming to increase PA in targeted environments.
Methods
The child preventive health survey (the survey) is a general population household survey of health-related risk factors of Queenslanders aged five to 17 years. Interviews are conducted by CATI with the parent/guardian most familiar with the health and lifestyle characteristics of the child. CATI interviewers are trained in the collection of health data and data for government statistical purposes. When there was more than one child who regularly lived (defined as three or more days/week) in the household, the 'next birthday' rule was used to randomly select the study child. Participation was voluntary, and the study received Human Research Ethics Committee approval (HREC EC00184, approval number 15/QWMS/7).
The sampling frame is a list-based frame that provides near-complete coverage of the Queensland residential population. It is maintained by the Queensland Government for official statistical reporting purposes under the Statistical Returns Act 1896 and includes both landline and mobile numbers. Sampling was stratified by Queensland health areas 16 with households randomly selected with probability proportional to the 5-17 year old population in each area; an oversample was applied to less populous areas. Survey weights were generated to adjust for the complex sampling strategy and probability of selection within the household and were population benchmarked to the 2015 Queensland population. 17 For monitoring purposes, the survey regularly includes standard questions to collect demographic, socioeconomic and preventive health risk factor information as detailed in Table 1 . Child PA was monitored using a single question regarding the number of days in the past week on which the child was active for 60 minutes or more. This question was based on those used in other national and international studies 18, 19 but was modified for parent-proxy reporting. Reported PA level was classified as meeting or not meeting the current Australian physical activity guidelines for children and adolescents of at least 60 minutes of moderate or vigorous activity daily. 20, 21 Parents reported their child's height and weight with call-backs offered to those who did not know that information at the time of interview. Children were classified as underweight/healthy weight, overweight and obese according to international definitions. 22 Residential information was used to assign area-based socioeconomic (SES) categories using the index of socioeconomic advantage and disadvantage 23 and remoteness using the Australian remoteness index for areas. 24 The 2017 survey included additional questions about the amount of time children engaged in physical activity in four settings: schools; sports and recreation clubs; transportation; and free time. Parents were instructed and reminded to include each activity in only one setting. PA was captured using one of two methods to optimise collection of regular vs. episodic activity and to minimise recall bias. The first method involved collecting the period the child was active in a setting and the duration of time engaged in that activity. Parents could report periods in weeks, months or school terms and durations as hours and/or minutes. The second method used Likert-scale responses to capture either PA quantity (five categories ranging from all of the time to none of the time) or frequency (five categories ranging from daily to never). These data collection methods were based on those used in other national surveys, however, each survey adapted items to meet specific objectives. 25, 26 Adaptations in the current survey included use of a consistent recall period where feasible, and omission of information by type of organised sport to reduce participant burden. Differences in questions and other methodology limit comparability between surveys. 25 The specific method used for each setting is described in Table 2 . Because the recall period for several measures was the past 12 months, analysis was limited to children who attended school in that interval.
Within each setting, the total yearly amount of PA was calculated by multiplying periods (converted to weeks) by typical weekly durations. School-based free time PA was calculated as the amount of weekly free time . The goodness of fit was assessed using the Hosmer-Lemeshow method and testing the link function. Checks for collinearity and interactions were conducted by assessing changes in parameter estimates during model build and variance inflation factor analysis. The final multivariate regression model included variables significant at p≤0.05 and was population-weighted to account for the sampling design. Statistical analyses were conducted using Stata v15.
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Results
The survey was conducted from 6-29 March 2017 and included 2,296 children who were enrolled in school. The response rate was 77% among contacted in-scope households and the average interview length was 18 minutes. Characteristics of the children included in the final sample are presented in Table 1 .
Participation levels within each setting were: 65% for active transport; 66% for club sport; 91% in free time; and 98% in the school setting ( The majority of children's total PA in the past 12 months was either in free time (41%) or at school (33%). Club sport (16%) and active transport (10%) accounted for a considerably smaller proportion (Figure 1 , 95%CIs provided in Supplementary Table S1 ). Among children aged 5-7 years, more than half of their reported total activity was in free time (53.2%, 95%CI 50.5-56.0); whereas, among older children (12-15 years) and adolescents (16-17 years), school was the predominant setting (36% and 37% of AHPW, respectively). Higher household income, residing in higher SES areas and having a more physically active household was associated with relatively more PA engagement in the club setting. Children from lower-income households, lower SES areas or more rural areas were reported to engage in proportionately more PA in their free time. School children who were not active for 60 minutes daily did less PA on average (8.7 vs. 13.6 AHPW) and proportionately less free time activity (33% vs. 47%) than their more active peers.
Overall levels of PA are presented by tertile in Figure 2 (95%CIs provided in Supplementary  Table S2 ). Parents reported children in older age groups did less PA than their younger counterparts. More than two-thirds of school children (70%) engaged in seven or more AHPW (772,000 school children aged 5-17); however, half of adolescents aged 16-17 did not reach this level. Parents' knowledge of PA guidelines was associated with more activity with 79% of children achieving seven or more hours of PA compared to 66% among children with parents who did not know the guidelines. Almost half (46%) of children from households with low levels of PA averaged less than seven hours per week of PA compared to 29% and 20% of children from households with moderate or high levels of PA, respectively.
Results of the logistic regression analysis are presented in Table 4 . Established patterns of higher PA among younger children and boys were observed. The odds that children and adolescents of a healthy weight engaged in seven or more AHPW were 47% higher than overweight or obese children and adolescents. Children living in active households were more likely to be active than those from households with lower levels of PA (OR 2.00, 95%CI 1.50-2.65 for children in moderately active households and OR 3.23, 95%CI: 2.32-4.49 for children from highly active households). The odds of being active for seven or more AHPW was 86% higher Clemens and Lincoln 
Discussion
The study quantified the amount of PA achieved across four settings selected to represent the majority of children's activity.
Results provide population-level participation prevalence, population-weighted estimates of time engaged in PA and relative proportions by setting. It is evident that all children, regardless of sex, age, or socioeconomic status, obtained the majority of their PA in either school or free time. This study reinforces findings of previous studies that the odds of attaining an average of seven or more hours of PA weekly is higher among boys, younger children, and underweight/ healthy weight children. Having parents who knew the PA guidelines and living in more active households was also associated with higher PA levels.
Two findings were unanticipated. Firstly, children who did not meet the guideline of 60 minutes of PA daily were achieving high levels of average weekly PA (8.7 compared to 10.9 AHPW among all children). This supports earlier reports 13 highlighting the discrepancy between the proportion of children achieving 60 minutes of PA on at least four days in the past week and those that achieve this amount daily (75% and 45% of children, respectively). This indicates the challenges of meeting the daily requirement, even among children with high AHPW. Discrepancies between weekly average hours and meeting guidelines have been attributed to temporal factors, such as seasonal sport; familial factors, such as study or work obligations; and household physical activity preferences. 28 Current adult PA guidelines focus more on weekly duration of PA rather than sessions although it is recommended that PA be done on 'most' days. 29 For older adolescents, it may be constructive to investigate whether a similar weekly PA guideline would confer the same health benefit rather than the use of the same daily requirement used for children aged five to 12 years. A second unanticipated finding was that while the prevalence of active transport for school and non-school travel was similar, only 24.1% of children used public transport for both destination types. Active transport to school is associated with a 30% increase in the odds of active transport to other neighbourhood destinations. 30 Identifying factors associated with active transport to non-school destinations, 31 especially if paired with information on factors that promote school-related active transport, could be used to increase the prevalence of children using active transport to one or both destinations.
A primary strength of this study was that it was undertaken in the general population using a sampling frame of both landline and mobile telephones. Acknowledging the sensitivity of physical activity questionnaires (PAQ) to differing survey methodologies, 32 the settings-based collection approach used in this survey compares well to other population-based surveys. Specifically, the Australian Health Survey 2011-12 reported an average daily physical activity level of 88 minutes per day for Queensland children aged 5-17 years while the current study reported 93 minutes per day on average among children of this age. 33 The current survey also collected both LTPA and incidental activity.
There are several limitations to this study. Because the survey was conducted by Physical activity levels of school children wellbeing. [37] [38] [39] [40] Such programs integrate PA into the school day as breaks and before/ after school programs as well as through traditional sport and physical education programs. Importantly, opportunities to incorporate activity into core subjects are also pursued. Regarding school sport opportunities, 55% of children participated in school organised sport, 26% had access but did not participate and 19% did not have access to school sport. This indicates that expansion of school sports for children who don't currently have that opportunity and strategies to increase participation could significantly increase PA among Queensland children. The Australian Federal Government's Sporting Schools program is one model, although it is important that a range of models, including increasing support for individual sport and active recreation, be considered due to the complexity of engaging adolescents in PA. [41] [42] [43] In free time, personal choice becomes a stronger factor and strategies enabling access to equipment and areas that allow unstructured physical activity can help children and adolescents be more active. 44, 45 This may be particularly important for children living in low-income areas, for whom free time PA represents about half of total PA. The odds of achieving seven or more average hours of PA were higher for children with parents who knew PA guidelines and for children in more active households. This suggests that strategies to support families engaging in PA during free time would be particularly beneficial. The high proportion of PA achieved during free time may also be the result of investments into community and built environments that promote PA, which is a recognised strength in Australia and should be sustained and increased. 46 
Conclusion
Understanding where children are physically active is important to developing strategies to increase activity. Assessment of children's PA only against current guidelines may underestimate the level of physical activity being achieved by school-aged children based on a requirement to be active every day. In this study, parents indicated that many children exceeded the recommended weekly quantity of PA but did not achieve the daily requirement. School and free time were the predominant settings in which children are physically active, while familial A recent review of PAQs reported that, while self-reported adult data had low-to-moderate reliability compared to objective measures, PAQs were reliable for ranking levels of physical activity. 34 Objective measures, such as pedometers, are not feasible at the population level and introduce other complexities due to different software algorithms and analysis protocols. 32, 35 Similarly, parents may report their child's height or weight inaccurately, which could affect associations between PA durations and BMI categories. Misreporting has been shown to vary by characteristics such as socioeconomic status, gender and child's age, making the impact of such misspecifications difficult to predict. 36 Efforts were made to minimise impacts through callback procedures.
Understanding the relationships between overall PA levels and settings, combined with factors relevant to policy and program design, can inform selection of the optimal setting to reach children with low levels of PA. For example, children who are not sufficiently active obtain similar proportions of their total PA through organised sport or active transport as do more active children. This may indicate that it is less feasible to expect these children to increase PA in those areas. It may be more pragmatic to build upon areas where such children are already achieving high proportions of their PA namely, school settings and free time. While sports clubs play a smaller part of the physical activity mix, they are important because the skills obtained through sports participation likely extends into free time activities. 5 Studies have shown the provision of physical education, organised sport and incentives to be active in school breaks is effective in increasing physical activity of students. 15 Whole-of-school approaches, implemented in jurisdictions across the developed world, recognise the importance of PA for academic performance as well as health and factors appeared to play a key role in higher levels of activity. Free time physical activity is likely an important component of total activity in a variety of contexts. These findings suggest focus areas for future interventions to increase PA levels among children. Future research will examine physical activity in these settings in more detail.
